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BASIC-ABSTRACT: 

NOVELTY - A liquid cutoff mechanism (3) has air knife apparatus 
(31,32) that eliminates water droplets on substrate surface after a 
water wash process. Then a gas injected into the process chamber (35) 
is heated by an IR heater (33) , which evaporates the remaining water 
components and is exhausted through bottom opening (38) of process 
chamber. DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included 
for substrate drying method. 

USE - For drying semiconductor wafer and glass substrate for LCD 
device . 
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ADVANTAGE - Stain is not produced on the substrate due to long stay 
of water droplets on substrate surface, by which satisfactory 
substrate drying is performed. Precision drying is enabled upto 
molecular level by using precision drying unit. Gas is supplied on 
upper surface of substrate and heating is performed from upper 
surface of the substrate, by which evaporation of water droplets are 
promoted. DESCRIPTION OF DRAWING (S) - The figure shows partial 
component of substrate drying apparatus. (3) Liquid cutoff mechanism; 
(31,32) Air knife apparatus,- (33) IR heater; (35) Process chamber. 
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[Claim(s)] 

[Claim 1] The liquid on the surface of a substrate currently conveyed by conveyance means to 
convey a substrate, and this conveyance means including the liquid end mechanism to 
eliminate [ the above-mentioned liquid end mechanism ] The substrate drier characterized by 
being the thing including a heating means to evaporate the liquid ingredient which heated the 
substrate surface immediately after receiving injection of the gas by gas injection means to 
inject gas towards the surface of the substrate currently conveyed by the above-mentioned 
conveyance means, and this gas injection means, and remains on the substrate surface. 
[Claim 2] The above-mentioned liquid end mechanism is a substrate drier according to claim 1 
characterized by including further the processing chamber which accommodates the above- 
mentioned gas injection means and the above-mentioned heating means. 
[Claim 3] The above-mentioned heating means is a substrate drier according to claim 1 or 2 
characterized by being arranged up rather than the course of the substrate conveyed by the 
above-mentioned conveyance means. 

[Claim 4] The above-mentioned substrate drier is a substrate drier according to claim 1 to 3 
characterized by including further a gas supply means to send in gas towards this conveyance 
course, from the upper part of the conveyance course of the substrate conveyed by the above- 
mentioned conveyance means. 

[Claim 5] Including the step which conveys a substrate, and the liquid end step which performs 
the liquid end which eliminates the liquid of the surface of a substrate currently conveyed, [ the 
above-mentioned liquid end step ] The substrate dryness method characterized by heating the 
step which injects gas on the surface of a substrate, and the substrate surface immediately 
after injecting the above-mentioned gas, and including the evaporation heating step which 
evaporates the liquid ingredient which remains on the substrate surface. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate drier which processes to various 
processed boards, such as a semiconductor wafer and a glass substrate for liquid crystal 
displays, and the substrate dryness method. 
[0002] 

[Description of the Prior Art] In the manufacturing process of a liquid crystal display, a detailed 
thin film pattern is repeatedly formed on a glass substrate. In order to perform such micro 
processing precisely, washing of a glass substrate is performed if needed. 
[0003] The substrate cleaning equipment for washing a glass substrate arranges in series the 
medical fluid washing part which supplies medical fluids, such as an etching solution, to the 
substrate surface, the flush part which washes the substrate after processing in this medical 
fluid washing part, and the dryness processing part which dries the substrate after flush 
processing in this flush part, for example, and is constituted. Moreover, the conveyance roller 
is formed so that the substrate conveyance course which pierces through a medical fluid 
washing part, a flush part, and a dryer part may be formed, and the substrate is conveyed 
through the flush part with this conveyance roller to the dryer part from the medical fluid 
processing part. 

[0004] Between the flush part and the dryer part, the air knife equipment as liquid end 
equipment is arranged. A substrate conveyance way is arranged up and down, respectively, 
and this air knife equipment has the slot-like gas rocket engine jets which met in the substrate 
conveyance direction and the direction which intersects perpendicularly. And it has the 
composition of removing moisture of the up-and-down side of a substrate, by injecting the gas 
from gas rocket engine jets on the upper surface and the undersurface of a substrate which 
are conveyed with the conveyance roller. 

[0005] IR (infrared rays) oven is formed in the dryer part, and moisture on the surface of a 
substrate after liquid end processing is evaporated in it, for example. This dryer part shall aim 
at the precise dryness with a molecular level, and cooking temperature shall be 130 degrees C 
or 150 degrees C. 
[0006] 

[Problem to be solved by the invention] For example, as shown in drawing 4 in illustration, the 
case where the thin film pattern 100 is formed in the surface of Substrate S is assumed. 
Gaseous supply on the upper surface of Substrate S from air knife equipment is performed 
along the direction which inclined to the opposite direction in the conveyance direction TD of 
Substrate S. This is to keep moisture from flowing into the surface after liquid end processing. 
[0007] In this case, in the thin film pattern 100, it is not avoided that some waterdrop 105 
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remains also after the liquid end processing by air knife equipment in the edge bottom 101 by 
the side of the upper stream about the conveyance direction TD. While being conveyed to a 
dryer part, natural seasoning of this waterdrop 105 will be carried out slowly. 
[0008] However, the gas in atmosphere, especially oxygen arise in moisture, and a reaction 
product with the material of penetration and Substrate S arises in waterdrop 105 in the 
meantime. Moreover, there is also a possibility that the impurities in the glass of the material of 
Substrate S may turn into an ion elution thing, and may melt into waterdrop 105. Furthermore, 
while natural seasoning is carried out, the particle in atmosphere may melt into waterdrop 105. 
For these factors, after dryness of moisture 105, the "stain" called a watermark to the 
correspondence part on Substrate S will arise, and the precision cleaning of Substrate S is 
checked. 

[0009] Then, the purpose of this invention is to offer the substrate drier and the substrate 
dryness method of being able to solve an above-mentioned technical technical problem and 
drying a substrate good. 
[0010] 

[The means for solving a technical problem and an effect of the invention] [ invention according 
to claim 1 for attaining the above-mentioned purpose ] The liquid on the surface of a substrate 
currently conveyed by conveyance means to convey a substrate, and this conveyance means 
including the liquid end mechanism to eliminate [ the above-mentioned liquid end mechanism ] 
It is the substrate drier characterized by being the thing including a heating means to 
evaporate the liquid ingredient which heated the substrate surface immediately after receiving 
injection of the gas by gas injection means to inject gas towards the surface of the substrate 
currently conveyed by the above-mentioned conveyance means, and this gas injection means, 
and remains on the substrate surface. 

[001 1] According to the above-mentioned composition, the liquid ingredient which the 
substrate surface immediately after receiving injection of the gas from a gas injection means 
was heated, and was not able to be eliminated depending on gaseous injection is evaporated 
promptly. Since it is lost by this that a drop remains over a long time on the substrate surface, 
a stain does not arise on the substrate surface and a substrate can be dried good. 
[0012] In addition, you may have further a precision dryness means to perform precision 
dryness processing of a molecular level, to the surface of a substrate where liquid exclusion 
processing by the above-mentioned liquid end mechanism was performed. 
[0013] Invention according to claim 2 is a substrate drier according to claim 1 characterized by 
the above-mentioned liquid end mechanism containing further the processing chamber which 
accommodates the above-mentioned gas injection means and the above-mentioned heating 
means. 

[0014] Since the gas injection means and the heating means are accommodated in one 
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processing chamber according to this composition, the substrate surface after receiving 
gaseous injection can be heated promptly. Thereby, a substrate can be dried much more 
good. Invention according to claim 3 is a substrate drier according to claim 1 or 2 characterized 
by arranging the above-mentioned heating means up rather than the course of the substrate 
conveyed by the above-mentioned conveyance means. 

[0015] When both sides of a substrate are washed and conveyed, the upper surface side of a 
substrate has a high possibility that a drop remains. Then, the drop on the surface of a 
substrate can be effectively evaporated by arranging a heating means up and performing 
heating from the upper surface of a substrate rather than the course of a substrate. 
[0016] Invention according to claim 4 is a substrate drier according to claim 1 to 3 
characterized by the above-mentioned substrate drier including a gas supply means to send in 
gas towards this conveyance course from the upper part of the conveyance course of the 
substrate further conveyed by the above-mentioned conveyance means. 
[0017] According to this composition, the substitution of the atmosphere of the upper surface of 
a substrate advances promptly by supplying gas towards the upper surface of the high 
substrate of a possibility that the drop which should be evaporated exists. Therefore, since a 
drop can be heated removing steam in atmosphere, evaporation of a drop can be promoted. 
[0018] Invention according to claim 5 including the step which conveys a substrate, and the 
liquid end step which performs the liquid end which eliminates the liquid of the surface of a 
substrate currently conveyed [ the above-mentioned liquid end step ] It is the substrate dryness 
method characterized by heating the step which injects gas on the surface of a substrate, and 
the substrate surface immediately after injecting the above-mentioned gas, and including the 
evaporation heating step which evaporates the liquid ingredient which remains on the 
substrate surface. 

[0019] According to this method, the same effect as invention of Claim 1 is acquired. 

[0020] In addition, this method may continue at the above-mentioned liquid end step, and may 

contain further the precision dryness step which performs precision dryness processing of a 

molecular level to the surface of a substrate. 

[0021] 

[Mode for carrying out the invention] Below, the form of implementation of this invention is 
explained in detail with reference to an accompanying drawing. 
[0022] Drawing 1 is the sectional view showing in illustration the composition of some 
substrate cleaning equipment with which the substrate drier concerning one embodiment of 
this invention was applied. This substrate cleaning equipment is equipment for washing the 
surface of the substrates S, such as a glass substrate for liquid crystal displays, for example, 
and making it dry. The flush processing part 2 for this equipment supplying pure water to the 
surface of Substrate S, and washing Substrate S, It has the liquid end dryer part 3 which 
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carries out the liquid end of the moisture of the up-and-down side of the substrate S after the 
flush processing by this flush processing part 2, and the dryer part 4 (precision dryness 
means) for drying precisely the substrate by which liquid end processing was carried out in this 
liquid end dryer part 3 (liquid end mechanism), and these are combined in series and it is 
constituted. 

[0023] The conveyance course 10 is formed so that it may pierce through the flush processing 
part 2, the liquid end dryer part 3, and a dryer part 4. Substrate S is sent one by one to a dryer 
part 4 by work of two or more conveyance rollers 5 (conveyance means) which intersect 
perpendicularly with the conveyance course 10 mostly and which met horizontally and were 
arranged mutual almost in parallel along the conveyance direction TD through the liquid end 
dryer part 3 from the flush processing part 2. And flush processing, liquid end dryness 
processing, and precision dryness processing will be performed one by one to the substrate S 
which is held almost horizontally and conveyed with the conveyance roller 5. 
[0024] The flush processing part 2 is equipped with the pure water nozzles 21 and 22 which 
supply pure water to the up-and-down side of the substrate S conveyed with the conveyance 
roller 5, respectively. 

[0025] Moreover, when only a definite period of time puts Substrate S under high temperature 
(for example, 130 degrees C or 150 degrees C), a dryer part 4 is a processing part for 
performing precision dryness processing of a molecular level to moisture of the surface of 
Substrate S, for example, has the IR oven 41. 

[0026] The liquid end dryer part 3 accommodates a pair of air knife equipment 31 and 32 (gas 
injection means), and the high-output IR heater 33 (heating means) in the processing chamber 
35, and is constituted. A pair of air knife equipment 31 and 32 has the openings 31a and 32a 
of the shape of a slot prolonged in the substrate conveyance direction TD and the direction 
which intersects perpendicularly mostly, respectively while countering the up-and-down side of 
the substrate S conveyed with the conveyance roller 5, respectively. And air knife equipment 
31 injects gas (for example, air) from the above-mentioned slot-like opening 31a in the 
conveyance direction TD over full [ of this substrate S ] to the upper surface of Substrate S in 
the direction which inclined in the slanting lower part toward the counter direction. Similarly air 
knife equipment 32 injects gas (for example, air) from the above-mentioned slot-like opening 
32a in the conveyance direction TD over full [ of this substrate S ] to the undersurface of 
Substrate S in the direction which inclined in the slanting upper part toward the counter 
direction. 

[0027] By conveying Substrate S in the conveyance direction TD with the conveyance roller 5, 
the position which receives supply of the air current from air knife equipment 31 and 32 in the 
up-and-down side of Substrate S changes every moment. By this, when it is pushed aside by 
moisture of the up-and-down side of Substrate S to the upper stream side of the conveyance 
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direction TD and the back end edge of Substrate S passes air knife equipment 31 and 32, 
almost all moisture on Substrate S will be eliminated. 

[0028] The high-output IR heater 33 heats the upper surface of the substrate S immediately 
after receiving the liquid end processing by air knife equipment 31. namely, the upper surface 
of Substrate S where the high-output IR heater 33 is the lower stream side of the conveyance 
direction TD, and is conveyed with the conveyance roller 5 [ very near this position Pa ] rather 
than the position Pa where the gas injected from air knife equipment 31 arrives at the upper 
surface of Substrate S - it is arranged a little up. In this case, as for the distance between a 
position Pa and the substrate-heating position Pb at the high-output IR heater 33, it is 
desirable to be referred to as 300mm or less. Moreover, as for the distance between the high- 
output IR heater 33 and the upper surface of the substrate S currently conveyed with the 
conveyance roller 5, it is desirable to be referred to as 200mm or less. 
[0029] Some moisture which remains in the surface of Substrate S after the liquid end 
processing by air knife equipment 31 by this composition is evaporated by heating at the high- 
output IR heater 33 in an instant. In this way, exclusion of the liquid by the air current from air 
knife equipment 31 and 32 and the momentary evaporation at the high-output IR heater 33 just 
behind that can perform liquid end processing to the surface of Substrate S good. Therefore, 
since moisture does not remain over a long time on the surface of the substrate S after liquid 
end processing even if it is the case where the thin film pattern is formed in the surface of 
Substrate S even if, a watermark is not formed and good washing processing can be 
performed. 

[0030] Furthermore, in this embodiment, Opening 35A is formed in the top panel of the 
processing chamber 35 of the liquid end dryer part 3 as shown in drawing 1 . The pure gas 
feed unit 37 (gas supply means) which cleans the air in a clean room and is fed in the 
processing chamber 35 is formed in this opening 35A. This pure gas feed unit 37 has a fan 
371 and the field-like filter 372 which is arranged at the interior space side of the processing 
chamber 35, cleans the air from a fan 371, and is passed to the processing chamber 35 rather 
than this fan 371. 

[0031] The bottom of the processing chamber 35 serves as the Horn form in outline, and the 
exhaust port 35B formed in the lower end part is connected to suitable exhaust air equipment 
of utility piping for exhaust air in a factory, BUROWA, etc. through the exhaust air piping 36. 
Thereby, since the down flow 38 can be formed in the processing chamber 35, air can be 
supplied to the upper surface of Substrate S. Since the atmosphere by the side of the upper 
surface of the substrate S which contains by this the steam produced by heating at the high- 
output IR heater 33 can be replaced by the air dried promptly, heating evaporation processing 
at the high-output IR heater 33 can be performed effectively. 

[0032] Near the entrance 51 where the substrate S from the flush processing part 2 is 
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introduced, the entrance sensor 61 for detecting Substrate S is arranged. Moreover, the exit 
sensor 62 for detecting Substrate S is arranged also near the exit 52 where Substrate S is 
discharged to a dryer part 4. 

[0033] Drawing 2 is the block diagram showing the electric composition relevant to the liquid 
end dryer part 3. Compressed air is supplied to a pair of air knife equipment 31 and 32 through 
the valve 71 . Opening-and-closing control of this valve 71 is carried out by the control part 70 
which has a microcomputer, and, thereby, execution/stop of injection of the air from air knife 
equipment 31 and 32 are controlled. 

[0034] The control part 70 opens and closes the heater switch 72 for turning on and off the 
energization to the high-output IR heater 33 further, controls the inverter circuit 73 for 
energizing to a fan 371, and controls the drive circuit 74 for driving the conveyance roller 5. 
The output signal of the entrance sensor 61 and the exit sensor 62 is inputted into this control 
part 70. Based on the output signal of these sensors 61 and 62, the control part 70 performs 
control of a valve 71, the heater switch 72, the inverter circuit 73, and the drive circuit 74. 
[0035] Drawing 3 is a flow chart for explaining the control action by the control part 70. After 
the control part 70 controls the drive circuit 74 and starts conveyance of the substrate S with 
the conveyance roller 5 (Step S1), it supervises the output signal of the entrance sensor 61 
(Step S2). If the entrance sensor 61 detects Substrate S and will be in an ON state, the control 
part 70 will make it flow through the heater switch 72, and will be energized at the high-output 
IR heater 33 (Step S3). Furthermore, Kaisei of the valve 71 is carried out and injection of the 
air from air knife equipment 31 and 32 is made to start (Step S4). 
[0036] Furthermore, at this time, by controlling the inverter circuit 73, the control part 70 
decreases the amount of ventilation of a fan 371 , and decreases **** of the down flow in the 
processing chamber 35 (refer to drawing 1 ) (Step S5). This is for controlling that Substrate S 
is cooled by the down flow and heating the surface of the substrate S at the high-output IR 
heater 33 effectively. When there is a possibility that a particle may increase in checking the 
substitution of the atmosphere containing the steam generated by heating of Substrate S, if a 
down flow is stopped, and forming a down flow again, there is a possibility of taking time 
before the stable down flow is obtained. 

[0037] Next, the definite period of time set up for a long time than the time taken for the tip 
edge of Substrate S to arrive at the arrangement position of the exit sensor 62 stands by (Step 
S6), and it is supervised whether the control part 70 changed into the OFF state where the exit 
sensor 62 does not detect Substrate S, after that (Step S7). If the exit sensor 62 will be in an 
OFF state, the control part 70 will judge whether the entrance sensor 61 has detected further 
the substrate S conveyed next (Step S8). A valve 71 is closed if the entrance sensor 61 has 
not detected the following substrate S. Injection of the air by air knife equipment 31 and 32 is 
stopped (Step S9). The heater switch 72 is intercepted, the energization to the high-output IR 
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heater 33 is stopped (Step S10), the inverter circuit 73 is controlled, the amount of ventilation 
of a fan 371 is returned even to the original ****, and it is made to increase even to the quantity 
of the usual style before decreasing the quantity of the down flow style at Step S5 (Step S1 1). 
After that, the processing from Step S2 is repeated. 

[0038] In Step S8, if the entrance sensor 61 is judged to have detected the following substrate 
S, the processing from Step S6 will be repeated and injection of the air from air knife 
equipment 31 and 32 and heating of the substrate S at the high-output IR heater 33 will be 
performed under the quantity of the down flow style which decreased. 
[0039] Thus, since the control part 70 operates air knife equipment 31 and 32 and the high- 
output IR heater 33 only at the time of necessity, it can reduce power consumption. 
[0040] As mentioned above, although one embodiment of this invention was explained, this 
invention can be carried out with other forms. For example, two exhaust ports of the 1st 
exhaust port for the exhaust air containing many moisture produced in the first half of the liquid 
end processing to one substrate and the 2nd exhaust port for the exhaust air including the 
heated atmosphere which is produced in the second half of processing are prepared in the 
processing chamber 35, and it may be made to divide exhaust air into it. 
[0041] Moreover, although the pure gas feed unit 37 which feeds pure air is used into the 
processing chamber 35, you may make the down flow in a clean room crowded [ direct 
picking ] with the above-mentioned embodiments from Opening 35A in the processing 
chamber 35. In this case, a down flow can be formed in the processing chamber 35 by the 
compulsive exhaust air through an exhaust pipe 36. 

[0042] Moreover, other high-output heaters, such as others, a halogen heater, a far-infrared 
heater, etc., are applicable to heating on the surface of a substrate immediately after injecting 
the gas from air knife equipment. [ heater / high-output IR ] 
[0043] Moreover, although a substrate is held almost horizontally and conveyed, the 
conveyance course of the substrate drier of the above-mentioned embodiment locates the end 
of the conveyance roller in a processing chamber in the upper part or a lower part, holds a 
substrate in the inclination state, and you may make it convey it. In this case, since the liquid 
on the surface of a substrate is guided by the inclination, the liquid end can be performed 
efficiently. 

[0044] Furthermore, this invention is applicable not only to dryness processing of the glass 
substrate for liquid crystal displays but dryness of a semiconductor wafer, the glass substrate 
for plasma displays, etc. of other processed boards. 

[0045] Moreover, the process shown in Table 1 can be illustrated at the substrate washing 
process that the air knife equipment which applied this invention can be used for example. 
These washing processes are performed in order of the 1st process, the 2nd process, and 
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In addition, a "pure water shower" is a process which supplies pure water to the substrate 
surface in the shape of a shower, and washes a substrate. Moreover, the "air knife" can show 
the liquid end process by air knife equipment, and this invention can be applied to this process. 
That is, in this air knife process, while injecting gas, such as air, on the substrate surface, 
heating on the surface of a substrate immediately after performing that injection is performed, 
and a liquid ingredient is evaporated. 

[0047] Furthermore, a "detergent brush shower is a process which carries out scrub washing 
of the surface of a substrate with a washing brush, supplying washing lotion liquid in the shape 
of a shower on the surface of a substrate. Moreover, a "pure water HAIMEGA shower" is a 
process which supplies the pure water with which supersonic vibration was given to the 
substrate surface in the shape of a shower. Furthermore, "pure water mid SONIKKU dip" is a 
process which washes a substrate as gives supersonic vibration to the pure water in this tank 
while immersing a substrate into the tank in which pure water was stored. 
[0048] As shown in the following table 2, the invention in this application is applicable also to 
the air knife process in resist film exfoliation processing, a processing procedure, and the 
substrate washing processing before applying the material of a resist film or the film for ** other 
than these washing processes. In addition, in Table 2, each processing is performed in order 

of the 1st process, the 2nd process, and 

[0049] 
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It is the process at which a "processing liquid shower" supplies resist film exfoliation liquid and 
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processing liquid like a developing solution in the shape of a shower all over this table 2 at a 
substrate. Moreover, a "rinse shower" is a process which supplies a rinse like pure water, 
ozone water, or electrolysis ion water to the substrate surface in the shape of a shower. 
[0050] Furthermore, in the shape of a spray, "spray washing" is cleaning fluid a process 
supplied to the substrate surface, and [ "washing / roll brush" ] It is the process which carries 
out scrub washing of the substrate surface with a roll brush, and "ultrasonic washing" is a 
process which washes a substrate by supplying the pure water with which the ultrasonic wave 
was given to the substrate surface. Moreover, "a spray flush" is a process which supplies pure 
water to the substrate surface in the shape of a spray, and "IR oven" is a dryness process 
which dries the substrate surface precisely with a molecular level in IR oven. Furthermore, "UV 
oven" is a process which irradiates ultraviolet rays on the substrate surface and decomposes 
the organic matter contamination on the surface of a substrate in UV oven. 
[0051] Generally liquid end processing by an air knife process is performed after flush 
processing so that clearly from Table 1 and 2. 

[0052] Moreover, at the back process of an air knife process, IR oven may be used so that I 
may be understood from Table 2. in this case, since a substrate will be carried in to I R oven in 
the state where there is no stain on a substrate if the substrate drier by this invention performs 
an air knife process, the amount of carrying in of the particle to IR oven is boiled markedly, and 
can be reduced. 

[0053] In addition, the substrate drier of this invention is constituted so that liquid cutoff may 
also heat-treat, but the heat-treatment in this substrate drier is heterogeneous processing 
fundamentally [ heat-treatment in IR oven which meant the precision dryness with a molecular 
level ]. Therefore, even if it is the case where the substrate drier of this invention is applied, IR 
oven process after an air knife process cannot necessarily be eliminated. 
[0054] It is possible to perform various changes of design in the range of the technical matter 
indicated to Claims besides the above. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing in illustration the composition of some substrate 
cleaning equipment with which the substrate drier concerning one embodiment of this 
invention was applied. 

[Drawing 2] It is the block diagram showing the electric composition relevant to a liquid end 
dryer part. 

[Drawing 3] It is a flow chart for explaining the control action by a control part. 

[Drawing 4] It is a sectional view illustrating the situation after performing air knife dryness 
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processing by the conventional technology to the substrate by which the thin film pattern is 
formed in the surface. 
[Explanations of letters or numerals] 

2 Flush Processing Part 

3 Liquid End Dryer Part 

4 Dryer Part 

5 Conveyance Roller 

31, 32 Air knife equipment 
33 High-output IR Heater 
35 Processing Chamber 
37 Pure Gas Feed Unit 

61 Entrance Sensor 

62 Exit Sensor 

70 Control Part 

71 Valve 

72 Heater Switch 

73 Inverter Circuit 

74 Drive Circuit 



[Drawing 1] 

37 35A 



372 371 




[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Translation done.] 
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